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ABSTRACT: 

PURPOSE: To provide a tool exchanging device which can reduce an error In 
positioning a tool grasping section. 

CONSTITUTION: A guide arm section 58 is fixedly attached to an arm base part 
34 which is made turnable and vertically movable through an arm moving 
mechanism, and the guide arm section 58 is movably provided with a tool 
grasping section 60, which is moved along the guide arm section 58 by a driving 
section 68 to grasp a tool 24 by a claw part 64 provided at its tip. Thus 
positional error caused by a clearance formed between the guide arm siection and 
the tool grasping section can be sharply reduced. 
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CLAIMS 
[Claim(s)] 

[Claim 1] An arm base and said arm base A slewing motion or the arm migration mechanism to 
move up and down, The guidance arm part which said arm base was made to extend frorn 
this, and was fixed to it, The tool anrangement for interchanging characterized by having the 
tool grasping part which can grasp a tool while being prepared movable along with said ; 
guidance arm part, and the actuator to which said tool grasping part is moved along with said 
guidance arm part. 

DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Industrial Application] This invention relates to the tool arrangement for interchanging for; 
exchanging the tool electrode used, for example for an electrical discharge machine etc. 
[0002] 

[Description of the Prior Art] Generally direct electric discharge is generated between the 
electrode and structure used as a tool, and the ****** machine into which a structure is 
processed is already known by the thermal operation (evaporation, melting) accompanying 
electric discharge, and dynamic operation (electric discharge impact pressure). As this kind of 
an electrical discharge machine, the die-sinking electric discharge machine which mainly uses 
the total form electrode, and the wire electric discharge machine which uses a thin wire ; 
electrode are known widely. By the way, if it is in this kind of processing machine when a die- 
sinking electric discharge machine is taken for an example The tool arrangement for 
interchanging for exchanging the process electrode which it is common to before the last 
finishing of processing from the start of processing to use two or more kinds of tool electrodes, 
therefore is needed for an electrical discbarge machine one by one according to advance of 
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processing may be installed side by side. 

[0003] As shown in drawing 7 and drawing 8 , while this tool arrangement for interchanging 2 is 
made movable in the up-and-down direction, it has the arm main part 4 made free by rotation, 
and the shaft 6 made free by frequent appearance to that longitudinal direction is formed in this 
arm main part 4. This shaft 6 is made as [ slide / it was fomied in the arm main part 4, for; 
example, / along the guidance side 8 in the air ]. It is constituted so that the tool which the claw 
part 10 is fomied in the tip part of this shaft 6, and this is opened and closed with driving force, 
such as an air which is not illustrated, for example, grasps the tool electrode 11 or is grasped 
can be released. Moreover, it installs in the above-mentioned arm main part 4 side by side with 
this, the cylinder unit 2 is formed in it, and the tip of the rod 14 made possible by frequent; 
appearance from this is fixed to the above-mentioned claw part 10. Therefore, by driving this 
cylinder 12, it appears frequently, and by this, a shaft 6 will slide on the guidance side 8, and 
will appear frequently from the arm main part 4, and a claw part 10 will move a rod 14 
horizontally. 

[0004] In exchanging tool electrodes, using such a tool arrangement for interchanging The tool 
electrode 1 1 is grasped by a claw part 10 from the magazine (not shown) which 
accommodated beforehand two or more tool electrodes which should be used, this is taken 
but, only an angle rotates the arm main part 4 horizontally suitably, and this is tumed to the 
head part (not shown) of an electrical discharge machine. And a rod 14 is extended by driving 
a cylinder 12, it will extend by this, a shaft 6 being guided in the guidance side 8 of the arm 
main part 4, and the claw part 10 prepared in this tip part will be located in the attachment 
point of the tool electrode of the head part of an electrical discharge machine. And a new tool 
electrode will be attached to the principal axis of a head part by the switching operation of this 
claw part 10. 
[0005] 

[Problem to be solved by the invention] By the way, if it is in this kind of conventional tool : 
arrangement for interchanging, since sliding of mutual is attained for the ami main part 4 and 
the shaft 6 as shown in drawing 9 , although it is inevitably small between the guidance side 8 
of the arm main part 4, and the peripheral face of a shaft 6, you have to prepare clearance in it. 
For this reason, when a shaft 6 is pulled out from the ai^m main part 4, it originates in the 
above-mentioned clearance, and although shafts 6 are few angles, it will incline downward, so 
that it may illustrate. In addition, in drawing 9 , the angle of gradient is greatly indicated for 
explanation. And in the claw part 10 prepared in the tip part of the shaft 6, also including = 
bending of shaft 6 the very thing, the clearance A in the shaft exit of the arm main part 4 will 
become the big distance B, and will be expanded. For this reason, the locational error of the 
tool arrangement for interchanging 2 became large too much, when the worst, a claw part 10 
stops having gone into the hook part 1 1 A of the tool electrode 1 1 , and there was a probleh of 
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it becoming impossible to excliange the tool electrode 11. 

[0006] [ the problem / on the above-mentioned problem, when the weight of the tool electrode 
itself is comparatively light, development frequency is comparatively low, but ] When the ; 
weight of the tool electrode itself is comparatively heavy, the error by bending of shaft 6 the 
very thing will be multiplied besides the locational en-or resulting from the above-mentioned 
clearance A, and there was a problem that the locational en'or as the whole will become still 
larger. When highly precise positioning was required especially, there was a case where iil 
originated in the weakness of the rigidity of the rigid difference by the side of the magazine of a 
tool an-angement for interchanging and a principal axis or the ami main part 4 of a tool 
arrangement for interchanging itself, and the locational error more than a permissible dose 
occurred. Furthennore, since the kind of zipper of the principal axis for electrical discharge 
machines cames out chocking to a principal axis with the posture of the tool electrode in i 
claw part 10, for example in the case of an oil pressure zipper etc. While the tool electrode 10 
had canried out the position shift by the claw part 10, when being grasped, this electrode 10 
had the problem that chocking would be carried out to a principal axis in the state where it 
shifted. This invention is originated paying attention to the above problems that this should be 
solved effectively. The purpose of this invention is to offer the tool anrangement for 
interchanging which can lessen the locational error of a tool grasping part. 
[0007] 

[Means for solving problem] In order that this invention may solve the above-mentioned j 
problem, an arm base and said ami base A slewing motion or the ami. migration, mechanism to 
move up and down. The guidance ami part which said arm base was made to extend from 
this, and was fixed to it, the tool grasping part which can grasp a tool while being prepared 
movable along with said guidance arm part, and the actuator to which said tool grasping part is 
moved along with said guidance arm part are constituted. 
[0008] 

[Function] Since this invention was constituted as mentioned above, a goidance arm part^ 
makes the arm base attached to the arm migration mechanism extend from this, and it is being 
fixed to it. It is moved by the actuator along with this guidance ami part, and can move to a 
horizontal distant place in the tip of the tool grasping part which grasps a tool more slightly 
than the tip part of the above-mentioned guidance ami part. Therefore, the amount of bending 
on the appearance of the tool grasping part to a guidance arm part can be lessened, and a 
locational en^or can be made small. 
[0009] 

[Working example] Below, one example of the tool arrangement for interchanging conceming 
this invention is explained in full detail based on an accompanying drawing. The front view 
showing one example of the tool an-angement for interchanging which requires drawing 1 for 
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this invention, the top view of the equipment which drawing 2 shows to drawing 1 , the side 
view of the equipment which drawing 3 shows to drawing 1 , and drawing 4 are the explanatory 
views for explaining the physical relationship of the equipment and the electrical discharge 
machine which are shown in drawing 1 . As shown in drawing 4 , this tool arrangement for 
Interchanging 18 is installed in the head part 21 for which up-and-down motion of the electrical 
discharge machine 20 was attained side by side, and the tool electrode 24 as a tool is 
detached and attached on the principal axis 22 prolonged in the lower limit part of this head 
part 21. In the tool electrode 24, it is in the state with which the insertion type was equipped, 
and the above-mentioned electrical discharge machine 20 is constituted by the above- 
mentioned principal axis 22 so that electrical discharge machining processing may be 
performed [ on a pedestal 26 ] to the work 30 installed in the work tank 28 made movable 1 in 
the direction of X-Y in the level surface, carrying out the jumping of flow control valve of this. In 
addition, predetenmined working liquid is accommodated in the above-mentioned work tank 28. 
Moreover, on both sides of the tool arrangement for interchanging 18 [ the opposite side of the 
electrical discharge machine 20 ] The magazine revolution index 48 which has the magazine 
46 of disc-like [ which made removable two or more tool electrodes 24 which should be used 
under ** ], or the shape of an ellipse is formed. It is constituted so that the predetennined tool 
electrode 24 may be located in the central part of this magazine 46 to the tool arrangement for 
interchanging 18 by rotating the shaft 50 which earned out installation fixing by d servo motor 
52. 

[0010] As shown also in drawing 1 or drawing 3 , this tool arrangement for interchanging 18 
has the arm base 34 where the supporting shaft 32 prolonged up was connected, and the arm 
migration mechanism part 36 for making this support rod 32 move in the up-and-down 
direction in the arm base 34, or making it circle in this is fomied. [ the part ] while this arm 
migration mechanism part 36 has the up-and-down migration mechanism part 36A which is 
made to move the supporting shaft 32 in the up-and-down direction, and performs height 
adjustment of the arm base 34 It has the slewing motion mechanism part 36B which carries 
out horizontal migration of the pinion 38 made possible installation fixing of the sliding of a 
shaft center line direction of to the supporting shaft 32, the rack 40 engaged to this, and this, 
and rotates pinion 38 and which consists of an air cylinder 42, for example. The above- 
mentioned migration mechanism part 36A is constituted by the blade latch for regulating the 
position of the sensor which detects the position in actuators, such as an air cylinder which is 
not illustrated, the guide for the upper and lower sides to which it shows up-and-down motion 
of the supporting shaft 32, and the up-and-down direction of this shaft, and this shaft etc. 
Moreover, the above-mentioned slewing motion mechanism part 36B is constituted by a blade 
latch, a position detection sensor, etc. which are made to suspend the above-mentioned ■■ 
revolution other than pinion 38, a rack 40, and an air cylinder 42 and which are not illustrated. 
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[001 1] And it is certainly being fixed to the flange 54 prepared in the lower limit part of the: 
supporting shaft 32 by the bolt 56 grade, and circles or moves [ up-and-down ] in one with the 
above-mentioned shaft 32 in the above-mentioned ami base 34. While making only the length 
whose two guidance arm parts 58 by which only a predetermined distance was estranged, for 
example are about 300mm extend horizontally in this arm base 34 and carrying out installation 
fixing meeting this two guidance arm part 58 at this ~ migration ~ the about 90mm grasping 
part 60 made movable is formed. This tool griasping part 60 has two insertion holes 62 for 
making this insert in, being close with two above-mentioned guidance ami parts 58, and is 
making the above-mentioned guidance arm part 58 specifically insert in this insertion hold 62 
possible [ sliding ]. 

[0012] and ~ the claw part 64 of about 80mm in length the pair projected horizontally is formed 
from this, and this tool grasping part 60 sets this claw part 64 to that base ~ mutual ~ 
approach ~ the slide in a transverse direction is attained so that alienation may become : 
possible. It is constituted so that slide migration of this claw part 64 may be performed by 
controlling the compressed air supplied to the compressed air supply pipe 66 which consists of 
a flexible pipe, for example. It becomes possible to release the tool electrode 24 which m^kes 
this claw part 64 approach or estrange and which grasped the tool electrode 24 or was 
grasped by another AKUCHIYUETA only for a claw part although it depended especially or not 
being illustrated. In order [ moreover, ] to slide the above-mentioned tool grasping part 60^ 
along with the above-mentioned guidance arm part 58 While the actuator 68 which consists of 
an air cylinder which has the elastic rod 67 is fomied in the above-mentioned ami base 34 The 
tip part of the elastic rod 67 of this actuator 68 is connected to the above-mentioned tool 
grasping part 60, and by making this elastic rod 67 appear frequently, the tool grasping part 60 
is constituted so that only a predetennined stroke can move horizontally. In addition, operation 
of each above-mentioned composition member will be controlled by the control part which is 
not illustrated and which consists of a microcomputer, for example. 

[0013] Next, operation of this example constituted as mentioned above is explained. The base 
where the predetemiined tool electrode 24 is attached to the principal axis 22 of the head part 
21 of the electrical discharge machine 20 is explained. First, by driving the magazine revolution 
index 48, by only an angle's rotating a shaft 50 suitably and rotating the disc-like magazine 46, 
the predetennined tool electrode 24 is located in the tool arrangement-for-interchanging 18 
side, and this is stopped. Simultaneously with this operation, or after this operation While : 
moving the supporting shaft 32 in the up-and-down direction and performing height adjustment 
of the above-mentioned predetermined tool electrode 24 and the tool grasping part 60 by 
driving the up-and-down motion migration mechanism part 36A of the arm migration 
mechanism part 36 with the tool arrangement for interchanging 18 The supporting shaft ^2 is 
rotated through a rack 40 and pinion 38, and the tool grasping part 60 is made to counter the 
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tool electrode 24 of the above-mentioned request by driving the air cylinder 42 of the slevving 
motion mechanism part 36B. 

[0014] Thus, if the desired tool electrode 24 and the desired tool grasping part 60 canry out for 
relativity next, the elastic rod 67 will be made to extend by driving the actuator 68 prepared in 
the ami base 34. The position which shows the tool grasping part 60 as a solid line by this 
from the position shown by an Imaginary line in drawing 1 . That Is, by making it move to the tip 
part of the guidance arm part 58, the claw part 64 of the pair prepared at the tip of the tooj 
grasping part 60 is made to engage with the hook part 24A of the tool electrode 24 used as the 
magazine 46 under **, and this is locked so that a tool electrode may not separate according to 
the lock mechanism which Is not illustrated. 

[0015] Thus, if the desired tool electrode 24 Is grasped by a claw part 64, the tool grasping part 
60 will be moved to the ami base 34 side, and a claw part 64 and a magazine 46 will be Kept 
from interfering by driving an actuator 68 again. Or operation which extracts the tool electrode 
24 below from a magazine 46 Is performed by driving the up-and-down migration mechanism 
part 36A. Remove the tool electrode 24 firom a magazine 46, and it is made not to interfere 
with the aforementioned claw part 64 and a magazine 46, while the claw part 64 had been 
made to grasp the tool electrode 24, and the tool grasping part 60 is moved to the ami base 34 
side. This kind of operation has what Is horizontally extracted according to the kind of elebtrode 
fixture, and the thing to extract in the up-and-down direction. And this tool electrode 24 is made 
to counter the center 22A of the principal axis 22 of the electrical discharge machine 20, when 
only a predetermined angle rotates the supporting shaft 18 in the state where the claw part 64 
was made to grasp the tool electrode 24. In this case, stopping revolution of the supporting 
shaft 32 on the way, or making it circle, height adjustment may be perfomied so that the up- 
and-down migration mechanism part 36A may be made to drive and a claw part 64 may be 
located below rather than the lower limit part of a principal axis 22. And in order to make small 
Inertial force generated at the time of revolution In order to avoid the obstacle which exists in 
the middle of revolution of the supporting shaft 32 and to make it circle quickly, the tool 
grasping part 60 Is made to approach the near arm base 34 side as much as possible in i 
drawing 5 , focusing on revolution, as an an'ow shows. 

[0016] If height positioning of the tool grasping part 60 Is completed as mentioned above,; 
make an actuator 68 drive, the elastic rod 67 is made to extend, the tool grasping part 60 is 
moved to the tip part of the guidance arm part 58, and the center of the tool electrode 24 ^ 
grasped to the claw part 64 and the center of a principal axis 22 are coincided. Thus, If the 
center of the tool electrode 24 and the center of a principal axis 22 are in agreement The up- 
and-down motion migration mechanism part 36A is driven again, and the tool grasping part 60 
Is raised, the tool electrode 24 Is inserted in a principal axis 22, and it equips with this, or head 
part 21 itself is moved up and down, the tool electrode 24 Is inserted in a principal axis 22, and 
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it equips with this, and clamps to the principal-axis side. And if wearing of the tool electrode 24 
to a principal axis 22 is completed, after driving a rise or the up-and-down motion migration 
mechanism part 36A for a principal axis 22 and moving an arm part below, a claw part 64Hs 
removed from the tool electrode 24 by drawing in the elastic rod 67. And the tool grasping part 
60 and arm base 34 grade are returned to an initial position. Moreover, In removing the tool 
electrode 24 with which the principal axis 22 of the head part 21 is equipped and 
accommodating In a magazine 46, it performs reverse operation with having described above. 
In this case, although the one-copy operation method may not become twist operations 
completely, it Is in general reverse operation. 

[0017] By the way, when the elastic rod 67 is extended as shown in drawing 6 where the: tool 
electrode 24 is grasped to the claw part 64 of the tool grasping part 60, and the tool grasping 
part 60 is located in the tip part of the guidance arm part 58, [ with the weight of tool electrode 
24 the very thing ] Originating in the clearance slightly formed between the inner skin of the 
insertion hole 62 of the tool grasping part 60, and the peripheral face of the guidance ami part 
58, the tool grasping part 60 will carry out a downward Inclination slightly. In the tip part of a 
claw part 64, a position en'or will produce only distance D perpendiculariy to the clearance C 
formed between the inner skin of the above-mentioned insertion hole 62, and the peripheral 
face of the guidance ami part 58 at the time of this inclination. However, since he is trying to 
slide only the comparatively short tool grasping part 60 of length in this example while fixing 
the guidance ami part 58i to the anm base 34 Distance D used as a position en'or can be far 
made smaller than the distance B which serves as a position error in equipment conventionally 
which is shown in drawing 9 . Therefore, since bending on the position error in the 
perpendicular direction at the time of exchange of the tool electrode 24, i.e., appearance, can 
be lessened sharply, attachment and detachment of the tool electrode 24 can be ensured. 
[0018] The distance D in particular that the amount of bending of the guidance ami part 58 
also becomes to some extent large when the tool electrode 24 weight-izes with about 10kg or 
more, but serves as a position error even if it is in this case cannot become large to the 
distance B grade in equipment, but can be made to also exchange the weight tool electrode 24 
certainly conventionally. In addition, it does not pass over the turning operation of the tool 
arrangement for interchanging 18 in the above-mentioned example to only have described an 
example, and it is not limited to the above-mentioned tuming operation. Moreover, although 
explained as a magazine revolution Index 48 in the above-mentioned example taking the case 
of the equipment which has the disc-like magazine 46, it cannot be limited to this, for example, 
can build over a chain between two sprockets, and the equipment of fomn of making the tool 
electrode this under ** can also be used. 

[0019] Furthennore, although the case where the tool electrode 24 of the electrical discharge 
machine 20 was exchanged was explained, also when it is not limited to this as a tool but 
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exchanges the tool of other processing machines automatically, of course in the above- ; 
mentioned example, this invention can be applied. That is, you may be the tool of cutting and 
grinding which have the usual cutting edge, a machine is not limited to an electrical discharge 
machine, either, but a tool can be applied also to common machine tools, such as a machining 
center. Moreover, the form of a claw part 64 Is not limited to the above mentioned thing. \ 
Furthermore, this claw part 64 is formed in the both sides of the arm base 34, the guidanqe rod 
58 may be installed in the both sides of the arm base 34, the tool grasping part 60 may be 
formed in each, each may be operated individually, and time shortening of tool exchange may 
be measured. 
[0020] 

[Effect of the Invention] As explained above, according to the tool arrangement for 
interchanging of this invention, the following outstanding operation effects can be 
demonstrated. Since a guidance ami part is made to fix and it was made to slide a tool 
grasping part on this, bending on the appearance at the time of tool exchange can be 
lessened, and a position en^or can be sharply made small. Therefore, the tool with 
comparatively big weight which a tool is not only certainly exchangeable, but was not able to 
be conventionally dealt with in equipment can also be made to exchange automatically. 

[Translation done.] 
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